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ABSTRACT: 



PROBLEM TO BE SOLVED: To control an opening/closing body speed to a 
target 

speed with less delay even if a load and the target speed are changed with 
the 

change of a position of an opening/closing body. 

SOLUTION: The door speed is detected every time when a detection time 
elapses, and at the same time, a door position at the time of detecting the 
door speed is found, and then the target speed, which is set to this door 
position, is obtained. And, a speed difference ΔVD between the 
target 

speed and the present speed is found, and at the same time, an 
accelerating/decelerating speed value ΔVC, which is the speed 
difference 

between the door speed detected at the point of time before only the 
detecting 

time and the present time door speed, is found. A duty increment value and 
a 

decrement value of PWM duty command value to regulate a torque of a 
motor are 

set and the motor is driven by the new PWM duty command value to/from 
which 

these duty increment value and decrement value are added or subtracted. 
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Sll3E^S^J-fiADAU4, Wa^^^HBAD 
A2i0t>'h^=5r ii6jttmX'f>i>:k^^^^iz^^j:) miz 

40 sna[^^)-eADA2{4. mmn^imAD 

[00561 i^c, an3n^«:>hiADAiio:*;&$ (*e 

*f«)<4. ^an^«^)-«ADCl<?):*:#5J:0;*c^<it 
Sg^ix. Jnim«^J^ADA2<0:*:SS»4, 
eADC2<7):*;#SJ:0t>c#<^$ix-Ci-^S. Il« 
fcr, aifit*«^MSADA30:*:^^l4, ^^^A 

DC3c7)±^^xr)i>±^<mM^ixx\>^?>. 

[ 0 0 5 7 1 S anmJi:}i-eA I A 1 3 
Jra)i^«^HSADAlO:*c^$J:'9t>:;*:&<S^$ 
50 il. Mmit^mA I A2<rKk^ 3J4. »Ja[^«i»^A 
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1 3 

inis^Jt^Ai A3<o;*:^$w. mLmnim^DA 
[0058] (Msmm^xmi^) mmm^i&A 

I A Hi. mSiZ^XotZ. aDgllAVD*<iEiOfiT- 

roj jfeSlfc^r&B 10KffltcHTi£K*5ftSi:# 
tfflv^t,ii«,. •r=2r*>*>. JnJSi^it^^A 1 A Hi. m 

auSHS:. fm^J:^i>4^^<-thiz^^izn^^ti.X 
[00 5 9] JrafSl^lt^A I A2{i, m8iz^-tXo 

{c. aisiiAVD*<jEtoeT'Ai.fc#, ^ajLfcjD«3a[ 

fiAVCA>f>. laie^fl:^AVT&^L?|V^-t«i&2fg 

L.7tM*^, SgiS[JSt<7)ia)^AVD*Sfr-J>0, *^ 

-:>. Jni«j«eAVC*-4>^ft;^AVTS:llU?|v^/::^^' 20 

\.^(>tih. mmtmmA i A2»i, B?iHio««ii^jiii 

T';c^;S<xTv^SPWMxi-7^'fi&^T<i. iJcls] 

[00601 tssmm^A I Asji. Hstc^io 

{C. jlgMAVD*qE«^T-fc2.t^. ®ajL7tftl«3l 
fiAVC*>A>^<b^i-AVTS:3ILaiv>/ce*^a[iKllAV 30 
V^Tf>0. 3l««SeAVC*»*,SHfc4i-AVT 
SrML^lvvy^rfiS: ateLytrfiA-TSLKJIA VDtLht ^rS 
B3<r>ISmizVT3MSUifif>ht^izm\'^t>tL^. MSf^ 
JftailA I ABJi. ifllHliOJSai^^^T'triS^SirTV^ 
SPWMT'i— r-fJ^fiTii. <X^<r)fm^^X'<7>¥ 

&'tmx.^i:otz-ti>±^^lz^^tiX\.'^h. 
[006 1] ^rfc, )SJgl|AVD*\IEiO«T*>&tS' 

acaiL/c»l«agAVC3&»<i>ggfl:^)-AVTS:ML?l 40 
v^^>:e*«3*gllAVDJ.XLT'J>-S*\ arj^MAVDA>'m 

A VT SrH »;C:tl*«iSg^ A VDiftSt t ^hB4<7) 
EHt KT5$SA^A2.f: ^tJi, JnmJS^A I A 1 
—A I A3Xl^JniS^«4MiADAl-ADA3<Olr^-r 

[00 6 2] ail3P^«^ADA3<i. aStC* 50 



^2002-1 94948 
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■rxviz. msMAVDipniof^vhht^iz. scajt 
foSn^oS A V c 3gf b» A V T ^ H L ^ K 

SHAVDJjLtTfcO. iin«iIfiAVC*>/i,^ 

A V T $: IB I V e Sr 2 fg L ^ A V D 

t ^rS B 5 tOKHlc H rmSliJ^h it^lzm^^(>tii>. 

mmm^mADAsii. mmcofs^Atxizw^^ 

<xTV^&PWMxi-7"-f*§^«r»i. i5cl2l<o«ia^^ 

[00631 aiaa[^«^i^ADA2*i. mmMAVDn^ 
i>o. wmmAvcit-e^^^itj^AVTimt^i 

^^/t:e3&^^0J 5fcjp|i:'fcSB60Kllt:KTiSjBD&««>& 
t^(clH>-^'^iiS. Jnm«:»^ADA2<i. mielcom 
H|^^^T-tc^SixTV>SPWMTJ.— r<*&^T- 
Ji. 3cigo»:c7)lHlT-<Oj!!Ul^^T«OKTflLatc:J3»t2.B 

<kcomco9mm^X'cr> nriaa-c^oagaust coissn 

[0 0 64 1 tti. msmmmADAHi. m^A 
vD*5moeT*>^.i:&, muLfimmmAvcij-ii, 

3E{ti)-AVT5rllL?l»-^/ce*» roj «JLt^&B7<0 

ADA Hi. mmcr>ism^^±xizm^^tix\.^i.pw 

gifts toSLgUi^. 3KK!f^J:0t./jN$<-r 2. 

[00651 {ws^m ) -If. mmi^<r>n3mizm\>^ 

S 3-?«0ii^»i. JSiS^imHiA I D 1 . A I D 2& 
tXAID3r*0. Ht<3o«0«^)^ll. »aD^«^)- 
ilADDl. ADD2&t;"ADD3T-J).5.. ^3E^m» 
fiAIDl. AID2&LfAID3<i. ^—^YH^9i 

0. «af^«^mADD 1 , ADD2atXADD3(i. 
[0066] S3SBftM^A I D 1 , AID 2SIXA I 

D3{i. m\:^<msMmm^znLxwi^^tix\.^hu 

iS^^HiADAl, AD AD A3 t^tL^tl 

(nm^) ^^^tx.x\.^h . mmz. «j« 

^«5HiADDl. ADD2S.VADD3{i. JlBI^ti 
^AIA\. A I A2at/A I A3 t-eil-ftLRt:^ 

[00671 miM^-CO«iIKJ(wffl(,^<i,ix&:&«3mti 
^mA I D 1~A I D3Xr/«a[^«4HlADD 1~A 

D D 3 ji , wmn'<^mmizm i ^ ^>*ts ^^mmm^ 
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I A1~A I ASRlf^tmmm^i^ADAl—A 

[0068] ( msmmx^ > ^;in]«3[^(3j^ t t 
o«a[^m^A I D 1 ~A I D 3&T/^smm»mA 

DDI. ADD2XtXADD3t. BHIlfrCcoaitt^tc: 
fflv^-S.^^.::*:^ $<O3r>c0l}lsmtm-mA I A l , A 
I A2fi.l^AI A3Xr/aifif^«^^fiADAl, ADA 
2at^ADA3i:3ifS^S<rTv>S. SBUBfiS^HlA I 
DK A I D22a.l^A I D35.t/'«im«^ADD 
1. ADD2a.I/ADD3(i, mOOmjSMiTffJiSSm 

fiA I AK A I A2m/A I A 3&I/M«^«1«-«A 
DAI, ADA2S.t^ADA3ti. H t<i)Il3Sn^fc:fflV» 

[00691 imt^m^A I D 1 , AID 2ay A i 

D3ay«jan^«5MlADD 1. ADD2i5W;^ADD3 

tit. t-ti. msL^mmAiAi. AiA2m/Ai 

A3«.lXJlfi»^«4HlADA 1. ADA22S«fADA3 

tit. 

[0070] ( ^Anmpmstm ) smmmnm^x-m 
rrtt7&n^n^9mtLx . -?'f3>'i9j±. hid 

T-^itSnWiteA vc*5 r 0 J T-i>^.*^*>i&?'JBr-r 
S. S4 0T-JlU*JI[«AVC*< roj T-J>->/j;i:?'tc: 
l±, S4 1-C\ «jm^-^i6ii^$tl.A:Mit«^«N 

s. 

[007 1 ] iJCfC, S42T', a?t*'^>'hfiN*«. 
rOj fc^oycA>S*^JBr^-&. S4 2T-m^t;<?'>i^h 

eN*f roj T-^of^fc^tw. S4 3r. ia©»79 

[0 0 7 2] S4 2T-a^;<?'>^hfiN*i roj 
hLT2j£«ia5r*?T-^S. S 4 0 TiJlJ«Xg*« 

Sr^lSrW^eN 1 fc Ltimz S 4 4 S:II^TLT*»S$^ 

[0073] &±coi&n^m^Ximi.zx-ox . 3 >- 
1 9i±. eiftramsiitBw&fii?: N 1 mmr-thmzmtz^ 

> ^v^xfi^ p 2 A< A:^ $ ii-f . K T^m./'m.miivm^ 
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T^wmmsm'^^tbhh % ^.z^^titwrn^ 

JL— r < Ji^HiA I A H±, -e-cON 1 tS*<x J.-- f -f 

:i:WCig*»f>X7^ HKrD?r^i!lf^$-fr|.i:#(3, X 
7^ H HTD*qKetcJ:-^T^mfiS(c:Sl^$tuttt® 

10 •/ h;?ix-&mO^^T-t-:? 1 5*^PWM-rj«.— r-^e 
r 1 00 J T-fEU^n-S. 

[0 07 5] {*-:?»jwtMi) i/j, mssmmm 

^X-mr-th^-fWrn^tL-X. T-f rj^-l 9{4, 
01 itc^i-i^tc. 9ff. S5 0T-. ^:^-f -y-f-l 
3*«5r7*»tf>ra<aBtrx-f -y^SftSii/^A^SA'SrWBr 
-r2>. S 5 OTHCTX'f 1 3*<5r7*»f>^StCX 
A -/^Sff^ix/ct^fcili, 01 2t5^-rJ:3(c. S5 

HTP ^y)^SftTOSf^i!j^JI8^T0 5riai. 
20 /t:*>S*>«r¥flM-r2.. S 5 1 TgoS^T P *if^i!«i|K 
l^TOS-jB;e.Tl-^fcfcStC<i. S5 2-C*-:>'BaiMf 

T^iMmVm^'T^\XfX-ti'>1th%\iZ\t^ S5 3 
h. 

[0076] JSJiojjyatJ; 0 . laPHX'f -y f- 1 3*^13 

Di&i3ilrf^5-ti-&i:i: ttr. gai&f^LTtJ^^'f H KTD 
30 -frS. 

[0 07 7] ^7t, ai i;r^i^-r i^tc, ssox-fam 

x-f -y-f-l 3*>*5t7*>A>^St::x>f yf-Sf^^iiTV^ 
tci)^r>tih ^ tC<4. S 6 0X\ ramx^ y 1 3*»'7r7 

6 0T'^mX-f yf-l 3*^'5f7*'(^^gt3X-f yf-g 
^^tiX\^tzt^\iZ{i. mi 3lC^-rJ:3lC, S6 1 
T\ ^-T^i^X'f -yf-l 4*«;t:^*»4.:t7tC«0tfti3o 
^j:*»S*>5r¥'JBrr.&. S 6 1 T*— fv-X-f y^ 1 4*« 

40 2T-. *-:?ratSf^77^^«-* y M,T*«iS«:»T 

S6 lT-;<7-7">'X'f y^l 4*^:t>-*'^.=r7tc« 

Sr 'J -fe y h L.T*5aa2:»Ti-«. . 
[0078] yLh<7>J5iStc J: 0 , ^fflx^f y 1 3*>'^ 

rm^-itx:^^^ HFTD$-m»)f^$-t^sktt>t=. m 

[0079] i/v:, 01 ltcSr^-J:3tC. S6 0t:-- ^ 
50 mx-f y^ 1 3*«3r7*»4>miaLa{CX'f -y^^f^^tlX 
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\^^j:i}^-ofzt^(,Zii. S70X\ 3gm?57 7:/*>'-t-/ h 
■b-y h$iiTt->y^fc#{c«. 01 4{c^-rJ:'3t::. S7 
¥'ll!lrr&. 

[0080] S7 lTt-^'B3f^7 7^*»'-fe"/h$*T. 
TV^^cfc#{c«i, S7 2Tt-^'Si7 7^5-'J-b y h-T 

pwMx ^ i&^S:ffl»frr r 1 0 0 J fc L^i 

1*, S7 4^Sl^f•t^>. 

[0 08 11-:^. S7 lT-^r-^'raff»l77^^**-b'y 

fit. S7 6-C. PWMxi-x-ff&'&fiSrraiMrC- r 1 
00 J fcUJta. S74^Sltf^-S. 
[00 8 2] S7 4T-JiS;(S7 7^^S:-t-y hL, iJCtC, 
S 7 7 T-jam^7 7^^2r D -t y h LT^JraSr^T-T 

^. 

[ 0 0 8 3 ] if^, @ 1 1 iZ^-fX 3 tC. S 7 OT'jSm 
?t7 ^ ^^3&»'-fe y h $h.TV%^:A>-jyi i: $ tctd. S 8 0 

S80T^:75^^*«-fe y h$itTV\fo:t§^{=Ji, 01 
St^-Tiat, S81-C^:-:^^i^7^^^*5-fe: y h 

[0084] S 8 1 X'=^-9mvmy7yi3^-^ y h 5ir 
Tl-^Ttfcg^KUi. S8 2-C, :J'0<aa*'» 
he*>4>. ;^5>f KKTD36^RIEi3t&*>^,l OOlnmy^ 
^tCTfilf^L7t*>S*^3JB^rS. S8 2-r-X5'f FFTD 
ii^RmmM^ 4. 1 0 0 m m^^ tt^arft L T V ^i^: t ^ t 
{i. S8 3-CR(E77^^S:y-fe-yhUT*««l^#^T 
S 8 2T-Krfig*^S:iSB3i(fe*>'i> 1 0 Ommfittm 

[0085] ~1T. S 8 1 T'^-^'Pm^iS? 5 r*^'-b -/ 

D*>'S;iEia*ir7!)>f> 1 0 OmmnfJ^iW^ L/cA^A^^iIBt 
-tS. S8 4X'K1Smki)^(> 1 OOmm^riJtBaiW^ LT 
V ^7^: fc # {C;{i .885 T'Rfe 7 9 'J -fe y h LT *J& 
aSrftTL, S8 4T-h-TaS*5S:iEilifr*»'?> 1 0 Om 

[0086] \^niC09mizX 0 , H HTDAJRC 

iM^^Bai&L/-o Vrm.m*(> l O OInmy^^tfi:;fca[S-C' 
S:^ei!)f^L/>:^IHi, ^r-:?h;U^'g^aT'^$h.* 
P WMt J.— r -r t&^MT't-^' 2rae»]»-ri. . 

[0 0 87] (SISI»!g<7)X!»«) tLh»aU^c*^Myg 
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( 1 ) ^ffisssri^iai Ltz )^rtmi,zm-?> swm^ 
<^ H rmm t oun^jse a vet izm^\, . erai^is 

HTaKA<SgaS{ci£-:*< J: 3 (CP WM-fjL— 
[0 088] Z<r>tiiib. l3S)f^*/cJifBtM^(-fft.TX 

\M±. i^T&mzftitx Bssmim^tth x d tcia^ 
10 ^ixx\.^xi>. KT5as*>'HT{asicitr&Beisust=: 
nLxx O'b^^^mtix-mm^tii,. 
[0089] (2) m)fm<7)W«mmti6. At/, 
mmmiommmMmcox o izim-ti>mmizty\,^x 

, «-Jll3$^ia^A I A 1 . A IA2&1/A I A3 
^-inSt^Jmi^A I A 1 . AI A2at^AIA3J: 

0 V ^fidi^s fix:«-lraa[^«^ A D A K A 

D A 2 A D A 3 t J; oT P WMx A— r ■< 

^fm<r>mm)m^m<r>i: oizmL-thmmzis\,-^x 

20 #«iS^ti5HiA I D 1 . AID 2&tf A I D 3 
f:> #«a[l^l»iHlA I D 1 . AID2Rt;fAID3J: 
0 1>±^ ^^(C^^ ft>::#«a[^«^ A D D K A 
D D 2&tX A D D 3 i: tc J: -?T P WM-r jL-T^ -f Jg-&« 

[00 90] aiJ«3^{Cfcv^Tt^«t^ 

TPWMxA-x-fl§<^S-^-rSJ^i:S=5rO. B 

30 V^jKxT$l»$ilS. 

[009 1] (3) KHTD<0^m=ff-oT 

<^^sm. Rv. mmi^izn^r>xm;^^ifi^-ri>-si 
m&iPhhmm)mMm:-cr>mLmz)i\,^x\i. 

gA I D 1 . AD I I D3*»'«^«:Ji^ADD 

1, ADD2&lfADD3J:Ot/h$=0retC^?itT 

sm&myj^h-mLfzt^iz. pwM-ri-T-<f§^ 

[0092] ( 4 ) 7&n.mm&9miZii\,^X:^y^ H 
KT D{cam??*^SDi3->>t:C t *««»lSiTrc k § Cli. 
1 5 *>'S;«6:^tfiI(c PWMx i— X -f « r 1 0 0 J 

H r D *^f,S%ffl{:::^7 S-Sai-T t ^ S.^Sr5®^S h 

«f{c, \'\rTY>tffmtizKifi»itixfz 
50 At=^J*«»Pi3->TV-»S^Sr5®JiL. ftSJSSS- 
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[0 0 9 3] (5) Hh-TD3!pikfflfirSTaDe 

X'f>:^ tn^$tth-m<r)^MX\ =e-9 1 5*5PWM-r 
i— r-fg r 1 oOj T-aC$ixS. Cco/c*^. fiH|;cJf 

[0094] ( 6 ) a***:*;^ < . mmtomwifpiX' 

[00 9 5] (-5-<offi<oiatjg®) acfci. ±i^iieg® 
■ ±ieiiiegST\ vT&mxmsaktumix-m^m 

mri>ztifix'^i>. 

[00961 • ±simsmmx\ mmmmmsamsL 
mzaL, ti6ms.i/mmiznLx^&-rh^m^ 

X PWMx A— r ■< t&^H&Ei»f»-T A— r -f JS^^S:«» 
SS:TlHl&ttSrr«BtlHlili^ L;rci: # (c%»6T PWMt 

miLi:±%<nt^j:\.-^xo^-rhzti}^x-^ . aeaus 

[00971 ■ ismm^mx'. mskMmmmssL 
mmizm\^hm^t. mmzm\^hm 

ggjSJSSrTIi] i: # t P WM-r jl— r -f Ji^fifcrtg 
^MiSrMJSL. Hrift&:^g^![)eSriS;t7tk^t:l±P 40 

RJtcli. Kr^*«agi»SiS:i@;c.;^ck#»CPWM-ri 
fth.X-*!I»f- S ^ t **T-g' S . 

[00 9 8] • ±£XmmX\ ^■^t.tzki^tm 50 
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[0099] • ±Mmi&mx\ ■^^m.t^hh:^^ 
nLrXWiMrTh^m^tmsx^m^^x o t,-eix-fft (le 

±t<^j:h.m.'iX. HTag(CiBtT}ffla«fiij&*3&fl: 

[01001 • mmizm.»(>ixrdBi!smi. ;^^>f f 

[0 1011 (1) mm^l^z§^M(^>^lz)3\.^x . 
mssm¥i±. mm<^smtzmf^tL^^aimnr 

fmtn^mmim, :L<r)Xo^xm&izj:tLi£^ 

[0 1021 (2) m^2—m^ecr,\.^-rtiA^ 
mzssm<o^i,zii\,^x . memmmi. m-mcom^iz 

msLt-rhMmizin^hmm*^cr>mmm^m. zcox 
o^m&izxtm^ ma*«±#<. mm<r>mWj}F^x-cr> 

tix-^im^ izt i>^x'^ t . 
[0 1031 (3) m^ii.z^(mm<^)i\.^x. 

f*<7)^3[jg^<jjait- 4 c: t Sr^ak-t-SSWtctJttS 

[0 104] (4) mim2-~ma^e<r)\.rrtiij^ 
mi.ztm<r>w^\zi5\^x . mmwmm.iti^'mi. =f 

tbWi^Hxx\^hi».^^t/^m&-thm^z^<7y^mzii 

»tsiafflik<oi&f^aLS2r«iai-r&*». t.fzii, f-tbrn^ 
^tLX\'^h»ai9m.tnmmn)^wrr^mz-^ff)t^ 
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[0 1051 

mm-hm^iztii'rhwmi:<ommmiTmsx/mm 
o^m*iw5is{cfov^-c. mmt^{mco^^iz^r,xm 

s. 

[021 /f>7-HTBamsii«iis<o«5^isa. - 

[03] 1^ t < m^fi^fl!«Sr5^-rS5S0. 

[041 ai&safflsdwsaato^ a-^+- h . 

[0 5 1 KT«tS/'mK«aj«ra<07 o-^-v- h . 

[06 1 ssjaet- KTfi[g£7)B§«Sr^-r.s-7 .yr 

[071 ®a«t:fc'(t «.asimi^3ss^'(fca t . ffi 
[081 mmiztn'ri>mmM&x/mm3^n:Mt . m 
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ffl-r&ii^j-eatx«4Hit«o*fErai»s:*-rsiHB0. 
010] jsft<5M^i&s«07o-f-A~h. 
0111 =t-9W\wm<^y o-^-ir- h . 
0121 =^~i^mwm<^y^-^^- v . 

0131 ^r-rJ'MWS'iSiO^n— f-ir-h. 
0141 ^:-:?©JW3!!iS07 0-^A'-h. 
0151 D— f-^-- h . 
10 il^^ffiUm 

mrFmm^m., i3 -•pt<iam^^-x^, i4 - Ht 

■•lll:.<Bl*-/HC, 18 •iit<m2*— /H 

c. 1 9- -^-r^jWE^s. CLSftai^a. iwmsei 
{n^e, iijf^ita«jai#as.ir^m?t«!»#ssrfl!«:-r 

#at LTiO-7-( ^'Dnytj.— 2 0 --^:— 
-fHKT, AVC- Jn^ae, AVD -aLSEIS. 
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